1 0 0 extended haplotype homozygosity (EHH) statistic to detect of positive selection in a 1 0 1 population, which is specifically the probability that two randomly selected haplotypes are 1 0 2 identical-by-descent over their entire length around a core SNP (Sabeti et al 2002) . This 1 0 3 concept forms the basis for other haplotype homozygosity based metrics, such as the 1 0 4 relative EHH (REHH) (SABETI et al. 2002) and the widely-used integrated Haplotype Score 1 0 5 (|iHS|) (VOIGHT et al. 2006) . |iHS| compares EHH between derived and ancestral alleles 1 0 6 within a population and has the most power to detect selection when the selected allele is at 1 0 7 intermediate frequencies in the population (SABETI et al. 2006; VOIGHT et al. 2006) . To 1 0 8 detect selection signatures between populations, the cross-population Extended Haplotype 1 0 9
Homozygosity test (XP-EHH) compares the integrated EHH profiles between two 1 1 0 populations at the same SNP. It was designed to detect ongoing or nearly fixed sites 1 1 1 harboring selection in one population (SABETI et al. 2007) . same origin, cultivated in Ireland and Chile. We identified several selection signatures 1 3 2
We estimated that this population had been under artificial selection for at least ten 
9 1
Gene transcripts from these candidate regions were aligned (using blastx) (ALTSCHUL et al.
1 9 2 1990) to the zebra fish (Danio rerio) peptide reference database (downloaded from 1 9 3 http://www.ensembl.org/) to determine gene identify. As evidence of homology we used an 1 9 4 e-value 0 and then retrieved the zebra fish gene identifiers and gene ontology (GO) 1 9 5 information from the ensembl biomart database (http://www.ensembl.org/biomart). 1 9 6 1 9 7 4. RESULTS
9 8
Genetic diversity and structure. 1 9 9 2 0 0
We investigated genetic diversity within each population using SNPs filtered for missing 2 0 1 data per individual (max 10%), missing data per marker (max 5%) and allele frequency 2 0 2 (min 5%) as described in the Materials and Methods section. A total of 146,103 SNPs were 2 0 3 retained for analyses after these quality control steps. Observed heterozygosity levels were 2 0 4 similar across the four domestic populations. And was slightly higher than expected for 2 0 5 populations A, B and C, and even higher in population D (See Table 1 ).
0 6
Admixture analysis was used to determine the composition of ancestral lineages among 2 0 7 individuals to offer insight into the observed genetic variation. We found K=12 ancestral 2 0 8 lineages to be optimal in describing the ancestry of the individuals across the 4 populations SNPs. The highest score (-log(p-value) = 5.04) was found in Ssa05 in a region of 6,7 Kb, 2 1 9 associated with the CR762469.1 gene; other high scores were found in Ssa10 and Ssa01, 2 2 0 nearby to mipol1, furinb, csnk1g2a and rs17. Other candidate genes undergoing selection 2 2 1 for this population are shown in Supplementary Table S1 .
In Pop-B fourteen regions passed the threshold, distributed among eight chromosomes 2 2 4 (Ssa1, 6, 10, 12, 13, 14, 16, and 27) . The highest score was in Ssa06, harboring the SASH1 2 2 5 gene. Ssa01 and Ssa13 encompassed 4 and 3 regions under selection, respectively, 2 2 6 spanning from 11 Kb to 228 Kb. A total of 24 genes were located in these regions 2 2 7
( Supplementary Table S1 ). In Pop-C |iHS| detected 121 SNPs passing the threshold and we annotated sixteen genomic 2 3 0 regions. Ssa22 showed the highest scores and larger regions under selection, harboring 2 3 1 genes such kcnkf, sc61a, mapk3, f264 and cdh2. Ssa16 and Ssa19 also exhibited high |iHS| 2 3 2 scores spanning regions 3 Kb to 1788 Kb. scores were also found. Genes such as uqcrfs1, neto1, itfg1 and phkb were found in these 2 3 8 regions. Ssa24 also presented higher |iHS| values in one of its regions associated with tchp, 2 3 9 ube3b and myo1ha among others. Details of genes and regions can be found in 2 4 0 Supplementary Table S1 . (Table 3) . We considered 2 4 6 potential genomic regions under selection as those containing two or more consecutive 2 4 7
SNPs less than 500 Kb apart and that had XPEHH score > 3. After merging overlapping In this study two complementary tests were used to detect genome wide selection 2 7 5 signatures within and between four Atlantic salmon populations with Norwegian origin.
7 6
We used |iHS| test to evaluate selection signatures within populations and XPEHH to 2 7 7 evaluate across populations. We used the oldest population as the reference population 2 7 8 when using XPEHH to evaluate the effect of domestication and artificial selection in three 2 7 9 different locations in Chile. heterozygosity and admixture level, which was expected due to the similar breeding 2 9 2 practices and environmental conditions to which they have been subjected. Pop-D, 2 9 3 however, showed the highest level of heterozygosity and a more complex pattern of 2 9 4 admixture, likely produced by a lower pressure of artificial selection on this population.
9 5
Recent genetic introgression cannot be discarded for Pop-D given the potential of crosses 2 9 6 with a different strain for management issues. The results presented here also reinforce the 2 9 7 notion that a few generations (at least four in this particular case) are sufficient to generate 2 9 8 large changes in terms of genetic structure in farmed Atlantic salmon populations, with the 2 9 9 same genetic origin, which have been subjected to different management and 3 0 0 environmental conditions. Estimates of inbreeding coefficient (F IS ) showed the lowest by XPEHH could be explained by a greater power to detect regions that have experienced 3 2 5 older selection events (SABETI et al. 2007; KLIMENTIDIS et al. 2011 ) than those detectable 3 2 6 by |iHS|. Therefore, these regions may be explaining selection signatures that originated 3 2 7 before these populations were brought to Chile.
2 8
Domestication traits in salmon 3 2 9
Selection signatures found in this study may be involved in some desirable economic traits 5  2  8  5  2  9  5  3  0  5  3  1  5  3  2  5  3  3  5  3  4  5  3  5  5  3  6 7  2  9  7  3  0  7  3  1  7  3  2  7  3  3   7  3  4 
